Purification and kinetic characterization of 6-phosphofructo-1-kinase from the liver of gilthead sea bream (Sparus aurata).
6-phosphofructo-1-kinase (PFK) was purified to homogeneity from liver of gilthead sea bream (Sparus aurata) and kinetic properties of the enzyme were determined. The native enzyme had an apparent molecular mass of 510 kDa and was composed of 86 kDa subunits, suggesting homohexameric structure. At pH 7, S. aurata liver PFK (PFKL) showed sigmoidal kinetics for fructose-6-phosphate (fru-6-P) and hyperbolic kinetics for ATP. Fructose-2,6-bisphosphate (fru-2,6-P2) converted saturation curves for fru-6-P to hyperbolic and activated PFKL synergistically with AMP. Fru-2,6-P2 counteracted the inhibition caused by ATP, ADP and citrate. Compared to the S. aurata muscle isozyme, PFKL had lower affinity for fru-6-P, higher cooperativity, hyperbolic kinetics in relation to ATP, increased susceptibility to inhibition by ATP, and was less affected by AMP, ADP and inhibition by 3-phosphoglycerate, phosphoenolpyruvate, 6-phosphogluconate or phosphocreatine. The effect of starvation-refeeding on PFKL expression was studied at the levels of enzyme activity and protein content in the liver of S. aurata. Our findings indicate that short-term recovery of PFKL activity after refeeding previously starved fish, may result from allosteric regulation by fru-2,6-P2, whereas combination of activation by fru-2,6-P2 and increase in protein content may determine the long-term recovery of the enzyme activity.